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1 

imxm i ] «^©«ns*isiic««wicEB$nfc 

sub, «a»w»^-yofli^*^, tttasTsnt* 

* $ nfc m £ <s u 7 ^ a tc <t -3 

[»#B4] SB 1 OttVr&Htift 1 <BL£ir>«WUS<& 
U*(cUfc*<oTft!l«l*n, ££D^S;fcteIi!2cDjtSfr 

* ^ t *»at-r« m«« 3 &momm&«m)],-7. 

m:l5^T, »1, »2, S3*fcttS§4fcH<&ffiffi« 

*1 *KQ 1 = 07?>M/2£T : m=tan H (Q/ I ) 
&2fcHQ2=/2j&><& : m=tan _l (I I I /Q) 
S53&PSQ3 = 3/2£T : m = tan _1 (IQI/I I 
I) 

»4jfcHQ4 = 3/2 71M0ST : m = tan H (I/| 
Q I ) 



(2) 1 - 1 2 7 2 1 0 

2 

ti£ c <t ^^athi-^ii^js 1 1 0 ©^rn* 1 5 

[«E<BWIIIIfcIwn 
[0 0 0 1] 

^0 [0 0 0 2] 

^FSK (=Frequency Shift Keying : S&&;>:7 

, PSK (Phase Shift Keying : ffiffiv 7 h 
*~f >40 > BPSK (=Binary Phase Shift Keyin 
g : 2it&tgv7h^ — T>^) . QPSK (=Quater 
nary Phase Shift Keying : 4fiftv7h+ — f > 
£0 , QAM (=Quadrature Amplitude Modulation : 
\M.M&ffiM^m) znh(D-fi&<J)tz 

stu *n\z£^x 2^<Dm&imm&ft\mmz 

40 [0 0 0 3] xy^^aS«fflr^©S«*Ttt. itry 

50 (cj:oiassns. iHigi©«fiitt?tt, mmiamwfr-? 



3 

[0 0 0 4] xv^^Ht^nrcA^if^O^v^^a^ 
fiffifi^Silj: 1 M^ry ^WM^^f ffl I, 

[0 0 0 5] 
[0 0 0 6] 

[0 0 0 7] JttlCttSStlftfifcafi 



(3) ftHi¥ n- 1 2 7 2 1 0 
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ox^u7x^5i'tc^-rft^s^ / >^<^o, sfctt-e 
-:^ffl^**«*KBBi£fts&6tf, aas&sfts* 

[0008] mi*, imizmmtmmiz&r). *it\tm 
[0009] ffl*tt©wflfi©8ijo»»tt. W»;u-^ic 

50 [0 0 10] ffliiO»^ffiffi*3<t«fiBtCB8LTS'J><r 



(4) 

5 

«ffi«(ca«|-r«. fy^Jk>XfA1?H, CORD I 

SfffcfWWflUflteP ID (=proportional-integral-de 
rivative) ft(»««*ifi(C J:^)T*S**a5 C 

P I D«I»8«IBjattA*«^i:LTia[«fiiSllfe 

£t>O0)"ZN C0@WI:^MTA (=moving-tiine-avar 
ager) 7 ^ ;i/*3&M*K:BLT^3. MTA7>fMUH 

[0 0 12] IJB§S»*lf«©ti!) 30 

\zmiMm\z^y-2tLZ>^znrzcoRD i csi 
femmm<D&fe\tu*/)in<DfflmzMmommit$: 

t, Ba?«ti^fl&Btf»£s*i*. «a«qpsk 

^araa* immjEm\t/4r$>z>. mvz^x^m 40 
\zm^T^z>'>t£< th2-ov>\mm^, m&&{Mm 

[0 0 13] 

[58iJ!<0Stt<0»»] *«W*cktfff*L^*JI!i»»S: 



1 1 - 1 2 7 2 1 0 

6 

xs;$^*«b£^t^*. a^fefflfi^^Pis3o 

ffl^tf»I 1 ltt«F^BB8B4^««Sti, 
BBSB4B. ^>7U>^*iP^SS5^ t^f^h 
Sffl«7^JU^6t, «raft£R7£, Btttttt^Btt 
8B4*5Hffitt«# I *cfctfBftffi«f«»QS«tt3 

[0014] »S»M»^--:/ Jcttffid^ffi d 
tH«ft«fi« f di**£t**ttttl8 9£^A/T?l> 
3„ A^SST, .ttfliS 9 K tt V vOP/t 8^6 <&ffiffi«3&* 

4-a&*it^*. «ms9<7>a(ctt7^-KAyd7SB 

10*stt^T*5O, CltlttttfflB9^'5ttffil5J:tf)Sttft 
<Ig<I£«#&2tl, RfXB»ftiefiBllti!)A:«(0«)«Pff 
ffs t£^;L<5o RTSmttftXfiBllttBAttffifil^tt 

BS3fcttJ&;**X3 lSO«mi^c o sfcJctf s i n 

sjest*. \\tz.v>&o\zi,T5c%i 

[0 0 15] H±R«LftI2il[Bli;Hy 1 ia»© 

fcftJtU 7>f-HMy^8filO«:«iai'r*fc«>^tl6 

*lftHtw5 7-$tlT^SW^/;PA8©fi*ltt* 
<ttf/*fctt*»«bttB«, fffl6gBl2'vEiS;*tl 

K 2 (H12#BB) *^LTfB*&*j*7?ffffi$ns 
CtOTtS. *6*MSbT, L#^ttb K b2Ml 
(B12 4MH) £WT*WS©S«£BLT»*ttTtt 
«fc0*#&U#HBb 2 tt**TB[b3&<ta-h>ui:ie 

ffflittB 1 O^- Mt*t g 1 tm 2 <DY- hffi^g 2 * 

58* u cntt7^-H/ty^»fiiort(oai»SB3o, 

3K «;U*y-h*M»T*. flMR^t'JlSttP I D7 
-f-H/ty^KfilOJC7^;i/^fiRftc 1, c2, c3£ 

[0 0 16] Hl^nyJHTH ft-ff §gi$gfi2 4 (C 

*BM^»«!UT^-5. tf>:/U>yttra«fi5ttflF*t 
ffi**B&«*t£S# i 1, Q U^itB^n^^T$>§ 
a»<8»ra**5ET3. TV^^MtH 1t>7 P U> 
yiiM8B»aBW«c«tO«»fc:R*WJcBasLfcBf3£tt 



7 

dc#i2 k q2T&9, t< *X hgfli7>fM6U 
N<0**^T^S. ttffl»9<0ffliittd, fdtf>^/& 

ic, sb pitta try 

fflpJtt&fiX«^J*# i 3, q 3#»tt£«fflStt*. 

[0 0 17] B2tt7^-hV1y*gB10£»ffi8fil2 

y*8B10ttJ*M-fe£ y 3 >PfcWa»t^y 3 > I 
rTttfifl«ttd*»IU ft»t*->3>DTHit» 

anef dsj&arsp i DmBSBtbTRti'SftT 

K 2T&So 2O<0L#^tt£*T3L#^ttffl8tt 

[0 0 l 8] ttflflgftdfrg. JiiS&fiiMMf dttS 
ffi*^22£*»B23K:J;D*«£*l3. «Atf«»Rfl 

■T4Ct*«*1-<5. **»230U*Ki5ttaSStt-£ 

R<hIE«KH-©lS*<0«*ffl^c o s*5<fctf s i n£ 
£111 f dte#lC-tfDT&6o Lj&>L&**6, iBW&fift 

ffifflffl^a«tt«»**tsfflfflatt v d ^ t s 

>I rlc«t0 7^-hVtyd7KfilO(C*5UTfft)n, K 

Mn^24(hii^^^25<h^^rss#8g^-y^^a 
S 0 S»t^y 3 >I r^aWEH J:<»6ftT^ 

^Mdlc^LTti, cfc0fe*?4»JW«E*<a*L<, r 
tlttP I D«i9SBOJtW-fe^">3 >PtcJ;0*i;, it 



(5) #l$¥l 1 - 1 2 7 2 1 0 
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»W824tlD*S26tJ:f3lS^*n, 
Hiftft5B18S110!)M»«^s t 4»ric-TS. P I Nftffl 
»BOffl^Oflc»<7)aiK*tt3fiO»»g827, 28, 291C 

iSc 1, c 2, c 3^4-^6tlSo 
[0019] {ifflfiUMil d £ flftftfl££«t f d <Dm*%® 

f djc+»Ttt&ir^t*ff««Bi2*tft«-r«aa. 

8*r**frtoftS, WAtf, 2t>OL#^«aiS20,-2l<O 

nso :ti5)fl)5S'>&< tt> l-pcoffiffliiisttd^ffl 
20 ciittf d»c»-rsa»rSB3is:ii»frs. comsis 

Lf^fibK b 2 SfcttC<0L#lMl 

<, SKSB31K:J;9iiKSttS. ^SS33t)ORy- 
McJzOftlSSnTfcJ;^. h33<0AAffl*t<0P9«l] 
H«ttiI3Eft34tCJ:OfTt)ns. 
[0 0 2 0] B20l*ffigB12te£S<^i^?t3<^ 

2, 33£, 2momMmmn, nttum-tztztboiim 

©iB3Bia34tft(&BiT*fc^tft©TttK:n*Tf** 

cord i ca«*ffifflr*w*y^t8(c:<to. 

<t»»«bOWSttC<7)B«Ttt« , 84T , *-5. ffffiKB 
12*<ffl«Klift»BJcT5fcfttc2^0fid©5'60— 3& 

40 [0 0 2 1 ] H3tt»l«ISQ lJCfettSSffiOttffifi 
^)B8R(hLTC0l4ffl{i^ffld(7)«Jfie^^^ FJHaTSL 

T*S. gI47bS6t43^^^BQ27^SQ4$mi* 
BQ 1 7-LTl^^i**Lfc^ b)imr$> 
So ^7-^fct4ftlSlHieo^^^fffli|itcTSfcfi6(C, 
4 OCO^^S 175SS 4K«fc*QPSKaWrt<fi5££tt 
So ?3F##^, HP^7^77^^ h*^<&48, S 

2t?©itSfffl^Sc»K QlCcfcO^^enSo ffiffifflfi 



9 

j;o*3H$ns. c^^fticjco, -e-ft-enwaiBQ 

2, Q3, Q4t«aT6nfctt«filS«[dtt. M»T 

2&<£0^-cDfr^Tlg 1 1 \z^y~£tiZ> 0 $ 

y-znfziiLmmmt$y-2nfzft^s2 , . S3' 

(i«illS«d*5 7-*nfc(t*a«m3&^!#Sfc«>, * 

ffitm^&assna. QPSK*w*teffli,T^sw 

^Tfl ttffllfijE1tctt»l©«F^S 145J:c;5 7-S 
nfcfr*tS2' , S3' , S4' \ZKLTc=/ 

tt§o kt, 4o©±T<D*iHK#t'*S7-;£ttfc 

ttft«m©^jSCH-rsftIiJft5?-r. 

[0 0 2 2] ^lMQl = 07!>M/2£T : m=tan 
_1 (Q/I) 

S2ftEQ2=/2d*i& : m = tan _1 (I I I /Q) 
^3*^Q3 = 3/2St : m=tan ~* (IQI/I I 
I ) 

ffS4*KQ4 = 3/27I»M0£T : m=tan _1 (I/| 
Q I ) 

[0 0 2 3] B7H MiE$nTV^^«t«)&«a«$n 
©*Stt»K«l *»fcftttntf&'&tt^. 871345 

s©ffi««-r» i *K(cffi«-rsa i ©&^s 1 3&tfix 

10ifll=0. 7 0 1&J;tfQ=0. 7 0 1tl=l 
[0 0 2 4] B8te, ttfifllSMdtlftafflbHiO* 

££ft£x#;u h¥ffiK*ne#**ffST*<fc#a>B 7 

nfc^jn!ft«ttia 7w^ (cEKEW^**»Ttt)i^. 
L^L&*«6ctitt»acsia»«bttt*afflati[do!)x 

[0 0 2 5] B9ttB7fc«(HLfc#ji"C, 4^tf)^L 
H»¥0MF^S1, S2, S3, S4C: C J:&QPSKX 
■ © I -Q 5 Fffi±O«*»*SSLTt>* 0 4^^ 



(6) 1 1 - 1 2 7 2 1 0 
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k»jsu ^n^i^is i tciniAT<ao«iB^ 

[0 0 2 6] «<IttS:ft3tTSfca&©«*»fli<0«ffl(C 

ttfifflSftd^&^-tn-en^^si^sfcttu-fey 

ietm<ft400flf^S 17!>MS4(D3iBS?)Mf&£ 
<W ^n©»^CMST6nfc«»«**IR©ffifflfli|g||d 

^t?H 1 1 K^SttT^S. 4-30^T^$t$^H^ 

©fi:ffl{iMMdTjijna-r^cttcJ:oT, @l$iz(?) 
*5i*ff#^n^n©ffi«iiii«[dtai6iLT^ 

5l*|fiJtO)Ffl©iEaift:HflR€:*r"rsieHJ&<Bll 1 IzMW 

Mdo^^itsa^^-yw^jpi-figffl^n^^^ 
r*. r***:, tt>ttfflflSiffl[dor*i6<o«B 

[ 0 0 2 7 ] B 1 2 t£B 1 1 lC»J&-r*«fiB*±iHB 
dTMffllttfTtotl&l^itftSLTt^. B12Ttt 

o. 7©Lsmb ittun5©ffl«tt©ft^«is* 

50 SfSStlS^, W*.tfb 2©3©«fc , 5(C+»(CiBi<JM? 
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9EWj:<^ne»©||©TI:*5. dtlteH 1 2 OH* 

tf{£ffi<IgfiIl=+3 5g<h2=-3 5&T&£„ 

[0 0 2 8] HI 37JS1 5tt»fc^fcffl^#«£JtS 
/N^fefr+Sffl«a«|z©¥ffiH**LTliSo HI 3 
ttS/N=9 dBOH£*U B14ttS/N=6dB 
©H*jftU HI 5ttS/N = 3dB0B*jRLTH 

«ftlT*. ««£ffiz Lfc#oT»ffi©ffl 
->7F^4i;^ S/N=3dBt^§il5(0» 

-WttBl 1©^-Ix^;i/K:SJSLT^***H1 

[0029] a^o«t*oiiossnfca«^6«<e*« 

6, 17, 3^<DfI^#$^itS/N, 
S/N=9dB, S/N=6dB, S/N=3dBfC^ 

H16ttftI©/^^-*tlt«Sttb=l. 5£W 
T3o HI 7(0i8©i§©*i^7^-^IJ«»B 

b^lT&D, HI 8<D&m<Dm&<D&m<D^7 
te&*Mib = 0. 5T*«. HI 6<7>««ft»ttztta 

U a»flb=l. ^fttt/t7^-*tLT 
ftffl-f£<, H17*#BBLT* /hS^|fi*Htb= IT 
tt, 0*©C©^F5i«tttt* : F«llP'r-5. 3- 
dBft«^**«««tt©a^«H(CttBL, CO^tte 

HI 8*#BBLT» £SlC/h$t>ttb = 0. 5T 



[H3] 




9m = 9=arctan|Q/I) 



(7) 1 - 1 2 7 2 1 0 

12 

S/N=3dB£S/N=6dB<0ttl|fc£fcftJB 

K,- s/n=6 d b z t> o 

*Tt*. S/N=3 d Bft«©^»ttttt4Hl 7 <fcJt«! 

* x ^ \z it l t & »tsi mm * t> t t« 
[0030] «a«sni;i,-7 r i:. nmr&ismztsvt 

jo **AttJlftofcHBttflf»ceBk:a^*ftsci3*«'C' 
&3fi«reftffl £tl* Ctm^t/'Jy^y £7 USE 

[HB®mi»ttKH] 

[HI] rx * JHffli^05««©y D 7 ^ H. 

[H2] Mmmmwi-7(Dm#ito®&<Dm»m. 

[H3] ftffi^ ^-S^Lfe^ HK&H. 
[H5] itffi^y-Z^btz^Z h;KDB„ 

[me] faffi^ y-z^L tz^z h)i<7)m 0 

[H7] I -Qi(Di$MH 6 
[H8] tfeffi<0*#S©H(C*5tt-51i|*»fliH. 
*0 [H9] QPSKXIUfcfettS I -Q«*»*H. 
[ilO] SlftR^^WSHigTSttlB©**^© 

Ho 

[hi i] *5i**-ciiDa$n&**»flfH, 

[Hi 2] d-bjfiSfC*5frt4«Jga©H. 
[HI 3] SfcofcS/N«£*-r**«S©H. 

[hi 4] a&ofcs/N«**-r«ffl«itoH. 
[hi 5] »fcofcs/Ntt**rr*ffi«BK<oH. 

[HI 6] B»W&ttHO««»5t©H. 
[HI 7] n$ltt&ttH4>1IK&£®B. 
40 [HI 8] nffttttttH0>flffi&&®H. 



[H4] 




<Pm = 9- rr/2 
= orctanllll/a] 



(8) 



ftfflW-l 1 - 1 2 7 2 1 0 





[H7J 

S1 



[H8] 
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»HI¥ 11-12 7 2 10 





1 1] 



II 2] 




+4 




-bUO.7 



- CO • j -20' 0* 2D* j 

vP2=-35* -*Pd ¥1«35' 



[1 3] 



1 4] 



S/N = 9dB 




S/H«6dB 




• 1 



-40° 0' 



-10' 
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#88^ 1 1 - 1 2 7 2 1 0 
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